HE THERAPY of the medicinal plants has always been a part of our environment as they have several therapeutic virtues. These properties are generally attributed to secondary metabolites such as polyphenols. In this study we investigated the three extracts; ethyl acetate, methanolic and water extract of the leaves of Acacia saligna (Wendl H. L.) which is used traditionally in the treatment of various diseases. They were assayed against Gram-positive bacteria (Staphylococcus aureus, Staphylococcus pyogens, Bacillus cereus, Bacillus subtilis), Gram-negative bacteria (Escherichia coli), fungi and yeast (Candida albicans) using the diffusion and serial methods. The susceptibility of the microorganisms to the extracts of these plants was compared with each other and with selected antibiotics whereby the ethyl acetate extract being the most effective. The active ethyl acetate extract was phytochemicaly studied as well for their polyphenolic constituents, where they afforded sixteen polyphenolic compounds among which two different phenolic acids, two catechins and seven flavonoids were isolated for the first time from A. saligna. The structure of all the isolated compounds was elucidated on the basis of spectral analysis.
Extraction and isolation
The comminuted air-dried leaves material (1.5 kg) was defatted with chloroform (2x3L) and exhaustively extracted with MeOH:H 2 O (7:3) under reflux over a boiling water bath for 10 hr. The extract was then filtered and the solvent was removed in vacuo at ≈40 o C. The dried extract was then fractionated by successive maceration with ethyl acetate, methanol and water in a soxhlet extractor at room temperature till exhaustion (5L each). The extracts were concentrated to dryness under reduced pressure and controlled temperature ≈40C to yield the crude extract of each. The respective yields of the ethyl acetate, methanol and water extracts (w/w) were found to be 150, 75 and 100g, respectively.
A sample (100 g) of ethyl acetate extract was applied to the top of a column (150 x 3.5 cm) containing 500 gm of polyamide 6S. Gradient elution started with water followed by H 2 O/EtOH mixtures of decreasing polarities at a flow rate 1ml/minute was then carried out. Eight fractions were then arised, individually collected, dried in vacuo at ≈ 40 o C and subjected to detailed investigations. Application of 100 mg of the material of fraction II to Sephadex LH-20 column (80 x 1.5 cm) and elution with 10 % EtOH led to the desorption of two successive bands. These bands were concentrated to afford two pure samples of gallic acid (A 1 ) (27 mg) and methyl gallate (A 2 ) (30 mg). 100 mg of fraction III were carefully applied on a column (80 x 2 cm) containing ≈ 60 gm of Polyamide 6S. Elution with 50 % EtOH and inspection of the chromatographic process under UV light led to desorption of two bands which migrated successively along the column as fluorescent bands of characteristic color. Crystallization of the received crude samples of subfraction afforded a 25 mg of catechin (A 3 ) and 29 mg of 7-O-galloycatechin (A 4 ). The fraction IV (170 mg) obtained after the evaporation of the eluent (60% EtOH) was applied on a polyamide column and eluted by the solvent system n-Butanol-water saturated which gave rise to two successive sub-fractions. The first sub-fraction was further applied on smaller Sephadex LH-20 column and eluted by 40 % EtOH to afford the purified samples of quercetin-3-O-α-L-rhamnopyranoside (A 5 ) (30 mg) and myricetin-3-O-α-Lrhamnopyranoside (A 6 ) (34 mg) while, the second sub-fraction, afforded a pure sample of myricetin-3-O-α-L-arabinopyranoside (A 7 ) (28 mg). The column chromatography technique was applied for the resolution of (142 mg) of the material of fraction V. The process was carried out on polyamide column, using nButanol-water saturated as the mobile phase led to the separation of two distinct sub-fractions of dark brown color under UV light, which were individually collected and dried under vacuo. The first sub-fraction afforded a pure sample of quercetin-3-O-β-D-glucopyranoside (A 8 ) (21 mg). Application of the obtained material of the second sub-fraction on Sephadex LH-20 column and eluted with 60% EtOH, led to the separation of pure samples of quercetin-3-O-α-Larabinopyranoside (A 9 ) (30 mg) and myricetin-3-O-β-D-glucopyranoside (A 10 ) (29 mg). 90 mg of fraction VI were applied on a Sephadex LH-20 (60 x 2 cm) and eluted with 70 % EtOH. Two successive major bands were individually desorbed from the column. Removal of the eluent in vacuo at ≈ 40 o C and crystallization of the received dry material from 70 % EtOH, gave pure samples of each of compounds; apigenin-7-O-β-D-glucopyranoside (A 11 ) (30 mg) and Luteolin-7-O-β-D-glucopyranoside (A 12 ) (27 mg). Sephadex LH-20 column chromatography of the material of fraction VII (82.5 mg) using the solvent system n-BUOH-water saturated, was carried out whereby two major bands were detected under UV light. Both bands individually collected, dried and crystallized to give pure samples of apigenin (A 13 ) (30 mg) and Luteolin (A 14 ) (29 mg). Finally, a cellulose column chromatography of the material of fraction VIII (97.5 mg) using ethanol as eluent, was carried out whereby two major bands were detected under UV light. Both bands were individually collected, dried and crystallized to give pure samples of quercetin (A 15 
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Antimicrobial activity assay
Diffusion method 0.1 ml (10 mg) of samples extract was spotted on filter paper disc (whatman 3 MM, 8mm diameter) and transferred to the surface of agar plates freshly inoculated with test organisms. The diameter of the clear zones of inhibition was determined after 24 and 48 hr of incubation at 30 o C for bacteria, yeast and fungi, respectively (9) . Disks (8.0 mm in diameter) impregnated with each extract at a concentration of 10.0 mg/ml were placed on the inoculated plates. Similarly, each plate carried antibiotic disks (8.0 mm in diameter) of 20 mg/ml Ciprofl-oxacin (for bacteria), and Fungican fluconazol (for fungi) were also used as positive controls.
Serial dilution method
Sets of test tubes, each containing 2 ml of nutrient broth were prepared and sterilized. Twenty milligrams of plant extracts in 1 ml sterilized water were aseptically transferred to the first tube and after thorough shaking; one ml of the mixture was aseptically transferred to a second tube. Such process was repeated from the second till the last tube of the series. Each tube was then inoculated with one drop of freshly prepared spoor suspension of the test organism and the whole series were incubated for 24 hr for bacteria and 48 hr for yeast and fungi at 30 o C.
The tubes showing no growth of the test organism (no turbid tubes) were counted and the minimum dilution of the fermented broth, which caused the inhibition of the test organism, was calculated (10) . All tests were performed in duplicate and the antimicrobial activity was expressed as the mean of inhibition zone diameters in mm produced by the sample.
Determination of MIC
Minimum inhibitory concentration (MIC) is defined as the lowest concentration of the antimicrobial agent in the liquid medium resulting in complete inhibition of visible growth. The lowest concentration of the tube or plate that did not show any visible growth by microscopic evaluation was considered as the MIC. Determination of MIC of samples was carried out by Serial dilution method (9) .
Results and Discussion
The Antimicrobial profile of Acacia saligna leaves occurred using the diffusion and serial methods whereby it indicated that the crude extracts containing most of polyphenols (ethyl acetate extract) has significant activity against various strains of bacteria (gram positive and gram negative), fungi and yeast.
Plant phenolics represent a huge number of natural compounds that are of great interest and importance nowadays due to their various pharmacological activities. The leaves of Acacia saligna were air-dried, grounded and the phenolic constituents were extracted with 70% aqueous methanol for several times. This crude extract was further fractionated using ethyl acetate, methanol and water.
As there are growing interests in using natural antimicrobial compounds, especially plant extracts (11) . The biological assay of the ethyl acetate extract (EA) together with the methanolic extract (M) and water extract (H) showed antimicrobial activity as shown in Table 1 whereby the Ciprofloxacin was used as antibiotic standard drug for bacteria and yeast while, fungican fluconazol was used as antibiotic standard for mould.
Among the three extracts, it was found that the ethyl acetate extract (EA) exhibited moderate activity against Staphylococcus aureus, Streptococcus pyogens and Bacillus cereus (20 mm diameter) and low activity against Bacillus subtilis (16 mm diameter) compared with that exerted by antibiotics (MIC, 1.020-3.05 mg/ml), and it was found inactive against Bacillus subtilis. Besides, the three extracts exhibited an anti-candidal activity.
The antifungal activity of the three extracts was studied against seven pathogenic fungi. In contrast, the inhibition zones of the three extracts were almost zero or below 8 mm, so that they were not active to all tested fungi microorganisms. Though no activity was observed against fungi, these results may provide scientific support for some uses of the plant in traditional medicine. Table 2 . The ethyl acetate extract (1) was found to be more effective against Streptococcus pyogens and Candida albicans, MIC values of 0.41μg/ml and 0.46μg/ml, respectively were attained.
For these reasons, the ethyl acetae extract was subjected to qualitative tests which indicated the presence of compounds of strong phenolic and flavonoid nature. Compound (A 4 ) was strongly positive (a dark blue color) to the ferric chloride reagent and exhibited R f -values and UV spectral data similar to those of Catechin derivatives. The 1 H-NMR spectrum of (A 4 ) was similar to that of Catechin except for the additional signal at δ 7.27 (2H, s), due to the presence of a galloyl group. The proton resonances of H-6 and H-8 appeared at δ 6.38 and 6.28 ppm more downfield than observed in Catechin (12) , besides the 13 C NMR spectrum ensured esterification at position C-7 followed from the upfield shift of C-7 to δ 150.83, while the recognizable downfield shift at C-6 and C-8 resonances to 101.47 and 101.19, respectively. Thus, compound (A 4 ) was identified as 7-O-GalloylCatechin (13) . Compound (A 5 ) obtained as yellow amorphous powder of chromatographic properties and color reactions similar to those reported for quercetin 3-O-glycoside. This assumption was primarily supported by UV spectral data of (A 5 ) in methanol and different diagnostic shift reagents (14) . The pure yellow amorphous material of (A 6 ) showed chromatographic and UV spectral properties similar to those of myricetin 3-O-glycoside. Complete acid hydrolysis of (A 6 ) yielded myricetin and rhamnose, identified by CoPC with authentic samples in different solvents. Compound (A 6 ) exhibited a Molecular weight of 464 in Negative ESI-MS spectrum analysis which showed [M-H] -at m/z: 463.1. In order to determine the final structure of (A 6 ), it was subjected to 1 H NMR spectroscopic analysis. The proton resonances in the recorded spectrum (DMSO-d 6 ) revealed an anomeric proton resonance, appearing as doublet signal of coupling constant (J = 1.44 Hz), at δ 5.21 ppm assignable to the rhamnoside proton H-1''. While, the methyl rhamnose proton resonance revealed at δ 0.85 ppm (d, J = 6.15 Hz). Finally, the confirmation of the identity was achieved through 13 C NMR spectroscopic analysis which revealed the presence of a rhamnose moiety followed from the signal of the methyl carbon at δ 17.52 ppm. The signal of the C-3 carbon of the flavonol moiety at δ 134.29 ppm showed the direct bonding between aglycone (myricetin) and sugar (rhamnose) moieties at the flavonol C-3 position. Thus compound (A 6 ) was identified to be Myricetin-3-O-α-L-rhamnopyranoside (15) . Also, compound (A 7 ) exhibited R f -values and UV spectral data similar to those of myricetin 3-O-glycoside where complete acid hydrolysis of (A 7 ) yielded myricetin and arabinose which were identified by CoPC using authentic markers. This was supported by Negative ESI-MS analysis which revealed [M-H] -peak at m/z: 449.1 as well as 1 H NMR spectrum which gave data identical to those reported for myricetin 3-arabinose (15) . The pyranose form of sugar arabinose showed a doublet signal of δ 5.26 ppm of the anomeric sugar proton of coupling constant 5.13 Hz. This analysis confirmed the characteristic pattern of myricetin, including δ 6.38 ppm (d, J =1.8Hz) and δ 6.19 ppm (d, J =1.8Hz) which correspond to H-8 and H-6 respectively. Finally compound (A 7 ) was identified to be Myricetin-3-O-α-L-arabinopyranoside (15) .
Compound (A 9 ) appeared on PC as dark brown spot under UV light, turning yellow when fumed with ammonia vapor and bright yellow with AlCl 3 reagent. (A 9 ) showed R f -values and UV spectral data similar to those of quercetin 3-glycoside (14) . Complete acid hydrolysis of (A 9 ) yield quercetin and arabinose which were identified by CoPC using authentic markers. This was supported by Negative FAB-MS analysis which revealed [M-H] -ion peak at m/z: 433. The structure was further confirmed through 1 H NMR spectrum which gave data identical to those reported for quercetin 3-arabinoside (16) . The pyranose form of sugar arabinose showed a doublet signal of δ 5.26 ppm of the anomeric sugar proton of coupling constant 5.13 Hz. This analysis confirmed the characteristic pattern of quercetin, including δ 6.39 ppm (d, J =1.86Hz) and δ 6.18 ppm (d, J =1.83Hz) which correspond to H-8 and H-6 respectively. Final confirmation of compound (A 9 ) achieved by 13 C NMR, spectrum where the anomeric carbon of sugar appeared at δ 101.76 ppm and the other sugar carbon signals appeared at their proper positions as reported for Quercetin-3-O-α-L-arabinopyranoside.
The yellow amorphous powder of compound (A 10 ) was preliminary identified as a flavonol 3-glycoside; whose R f -values and UV spectral data was similar to those reported for myricetin 3-O-glycoside (17) . Complete acid hydrolysis of (A 10 ) gave myricetin and glucose which were identified by CoPC using authentic markers. Both the 1 H NMR and 13 C NMR spectra confirmed the structure of (A 10 ) to be myricetin 3-O-glucoside, where the presence of β-glucopyranoside moiety in the compound of (A 10 We conclude from this study that, the chemical constituents of plant especially phenolic compounds, flavonoids and other compounds present in the plant may be involved in the observed antimicrobial effect of the plant's extract (18, 19) .
